Partial involvement of NMDA receptors and glial cells in the nociceptive behaviors induced by intrathecally administered histamine.
The involvement of spinal glial cells in the nociceptive behaviors induced by 800 pmol of histamine was determined in mice. Histamine at 800 pmol injected intrathecally (i.t.) produced nociceptive behaviors, consisting of scratching, biting and licking. The nociceptive behaviors induced by histamine were significantly suppressed by i.t. co-administration with tachykinin NK(1) receptor antagonist CP99,994 or competitive antagonist for N-methyl-d-aspartate (NMDA) receptor d-(-)-2-amino-5-phosphonovaleric acid (d-APV). The i.t. pretreatment with the glial cell inhibitor dl-fluorocitric acid or minocycline failed to affect the nociceptive behaviors induced by histamine. However, in mice pretreated i.t. with dl-fluorocitric acid or minocycline, the nociceptive behaviors induced by histamine were significantly suppressed by i.t. co-administration with CP99,994 but not d-APV. In Western blot analysis using lumbar spinal cords, i.t. treatment with 800 pmol of histamine increased the phosphorylation of the NR1 subunit of NMDA receptors. The increased phosphorylation of the NR1 subunit of NMDA receptors by histamine was abolished by i.t. pretreatment with dl-fluorocitric acid or minocycline. The present results suggest that histamine at 800 pmol elicits nociceptive behaviors through activation of the neuronal NK(1) receptor and the NR1 subunit-containing NMDA receptors on glial cells in the spinal cord.